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(57) Fleuret rotatif corrportant ou mcins deux aifes dc conpe 
ecuipees chscune dune pfaquett- de coups ponan; ciiacune 
une arete de coups fntericure 2t une srete de coupe exterie-jre 
ainsi qu'une pointe de coupe constitute per ces sreres. ccrac- 
terise en ce que chccune des piequettes de ccupe 13 sa 
corr.pose d'une plaque de base 3i en rrete! dur ain:i q-js 
ti'ufiG pastille en meta! dur 32 qu: constitue Carrete de coupe 
principale ext^rieure 15 ec ur.e pa.-t:e de I'arete de* co-l-je 
principile i.-.:e;teure 17 et qui. a la surface de coupe 25 
constituee par les deux aretes de coupe pnncipaJes 16 e; 17. 
porte une couche de msteriau diamante 39. 



2 '/ J 




in 
u. 



I .•.•.•.T:c:.v.;-. J7. rj» e» i; C5.-.vs.-.;.'jn — 7373: CiS-'i ClCiX 15 



2543212 




2 5 •': 3 2 1 2 



1 - 



L-inventior. concede un Heuyot rotad: co.-r.portant au .-r.oi.-.s 
'ioux :.iles c., coupe ecuipees chacune c'ur.e plaquetta de coupe munie 
d'une arSte de coupe interieure et d'une arets ce coupe exterieure, 
air.si que d'ur.e pointe ce coup.j constifuee p?.r ces aretes. 
5 Le brevet arnericain 2. 740. 61! dc-crit ur. ilsuret rotatif dor.t 

ic-s ailcs coupe co.-r.po rtent des plaquettes de coups en metal dur. 
Dane la rockc tres dure,' done abrasive, il n'esi guere possible ce rea- 
li-^er en une seule fois ces trous de forage d= grande longueur comote 
te-nu de rusure rap-ide de ce type de fleuret. Ce fleuret doit en efl.t 
10 etre remplace' f requsrr.rnent en vue de 30p. ve^.lesase. 

Pur aiUeurs, la re%-ue allemande Ersir.etall 35 (1932} n' U 
pr^..^.nte sur les pases 575 et suivantes. r.otan-.n-..,nt sur U p.go 579, un 
neuret roratif dont les plaquettes da coupe an rn^tal du. portent .ui- ' 
■ioute la surface de coups revSternent en rnat.4riau disinantl polyci-is- 
15 talHn d'une eF..is..ur d'tr.viron 0.5 mrr.. M..lcr^ 1.. bonne- ter-.e relative 
de CCS fleurets dans cer^^.ines qualiti.- de roches, il arrive que d.r.ns les 
forr.go.s ctroiSs de gr^Mido profondsur, las couplss ds rote tion ot les 
forcos c'appui eieve'.- conduisent a l-^: dIvormr.Cion d..s f.iles d, coup., at 
provoquent /i.oaieme.'-:!: la cP.ssuve du i'evsSsms.nt di.-.manl;;. 
-° ^1 incombe a 1-inv-eniioii de produire ur. fleuvet rctatif dont la 

dure'e de vie corre...Fond a cellr. d'un fleuret rotati: con^portant dss pla- 
quettes de coupe revetuas d'un mate'rir.u diamante' sur toute la surface 
de coupe, mais dont les ri.^ques de cassurs sont tr^es nettement infe- 
rieurs a ceux encourus par un tsl fleuret rotatif. 
" probreme ainsi pose est re'solu par la pre'sente i.-^vcntion, 

par le fait que chacune des placuattes de coupe se compose d'une pla- 
quette de base en me'tal dur, ainsi que dVne pastille en .^.e'tal cur, qui 
constitue 1-arete de coupe principals exterieure et une partie de I'avete 
ce coupe principals interieure et qui, a la surface de ccupe constiD.ee 
30 par les deux aretes de ccupe principale, porte une couche de mata'riau 
diamante. L'utili sation d'un enrobage diamante a ia hauteur de rar3:e 
ce coupe exterieure la plus sollicitee prolongs sensiblen.ent la duree 
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d'utilisatlo., cone U d.r^e de via, du fleuret par rapport .u. outils de 
peroration traditionnels e'quipes de pibces en rr.e'tal cur. 

En lirr.itant la couche diamantee a la seule arete de coupe 
e.terieuve ainsi qu'a una partie seulement d. I'arete ce coupe ir.terieure, 
I'on reduit tres nettemer.t ies prix da fabrication co.^o^re's aux feu-.^s 
dont la .otalite de la surface de coupe- est .evetv-.e d'une couche diar..antee. 
Pour autant que I'arete de coupe principal exterieure et Taretc- de couoe 
principale interieure forment un angle obtus qui soit tres nettement su-' 
perieur a 90'. I'on peut avec une couche diamante'e relativen,ent ctroif^ 
1 0 re-.-etii- e'gale:r.ent une g.^nde pa.-tie de I'arete de coupe int erieure. 

En lirnitant l-angle de coupe negatif a la surface diamantee 
rel:.tive-.nent p=-tit.. cn dispose d'une place cuffisante pour dcnner aux 
ailes de coups la rc-sistance vculue et pour reduire ainsi ies i-i.que. de 
cassure de 1^ plaquette da coupe. En d.isposcnt la niajeure partie do la 
surface de coupe sous forme d'un angle de coupe- neutre. voire positif. 
on facilite le d.Jgagement ds la poucsiere de forage en crn^llorsnt ainsi 
la capacite nt I?, puissance de forajc-. 

D^^iitve. c^r^cteri-viques et rvcntr.ges de c^ti, inv^naon 
. re3sovtu-ont de description ci-apre^. donnve uniquement a titro 
d'exoR^ple nui),ei:neut liiv^itajif ..n r^fei-enco zv.y, dessins ^nne::«.. Sur 
ces dessius : 

Is figure 1 est une vue de dessus d'un fleuret a trois ailes dc- coupe, 
la figure 2 represente une coi-.pe transversals du fuuret solor. la ligne 

II-II de la figure 1, 
la figure 3 rspre'sen:- una projection dc- la plaquette de coupe avec v-ue 

sur la surface de coupe agrandie, 
la figure 4 repre'iente une -.-ce laterals de la plaqustte de coupe avec 
vue dans le sens de la fp-he IV de la figure 3. La OuStiUc 
diamantee est indiquee par une ligne mixte, 
la figure 5 represente une coi-.pe transvarsale selon la ligne V-V de la 

plaquette de coupe de la figure 3, et 
la fii'ure 6 represente uns -.r^e de dessus de la piacuetta de coupe avec 
%-ue sur les faces de depouille principales. 
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''^^^^^^ '^'^^^^ ^—P-e c'-. corps de base 1 de 

5 r^'^" " " "^-^^ - ^^^^ - . 

au.x co.parn.^ents Ur.i.e's -chacu. pa. .eu:< aUes de coupe 2 

'aces d. • ' con.po.tent ces g.adins don. les su.- 

-ces d-appu: 1 1 e'voluent essendellement dans le se^s d. P 
• >V" o ^'^ °^ 1 avancemsnt 

.V . amsi que des surfaces d'appui radiates n)..- . 
10 auxsu-ac^. ^. ^^<^-« Pl^cses transversalement 

X ,3 , c-es.-a-di.e dans le sens de la coupe S- r , 

.ad. ^^^^.^^^^ ^.^^^^^ ^^^^^^^ . ^ 

.^ont n.ees sur les ailes de coupe 2 a I'aide co vis l4. 

La pla.uette de coupe 13 p.e'sent. une a..to de coupe pHn- 
cpale ex.e.eu.e 16 e. une a.ate de coupe pHncipale int.Heure n . . 
15 haueeu. du point de Jonction. ent.e Ta^.te de coup. p-.-„,,,,,, 

„ T """" '" =•"■■"•" '■•^ c„.,. :. 

n „ u ,,^^„, 

ext<ri««r. «t ir,t«rie„,« principals, 23 2« r.- .„ , 
<ie coup, principalas 16 „, 17 , .. 

1. .urf.. ^ ^ 'PP°' "■•■'"l.u,, 22 con.BMe 

r:' " °" - 

B et d une pastille 32 d'une e'paisseur "b". 

base 31 ' ''"'^^ "'"^ ^--^"^^^^^^ P^"- cie 

ase .1 p.esente un e'vide.ent 33 co.po.tant une surface d-appui ll te'rale 
34 et une surface d'appui inferieure 35. 

-^^"'"^^ P^"--- P-:sme a base ca^-.e'e 

corr.portant une su-ace d'pnn,, • ^^--ee 

3'. Ceac pastme.32 s'appuie par ses faces d'appui 36. 37. cc^.. le- ' 
sur:acesd'appu:34.35 del.evide.ent33otsetrouve fixeeparun ^ 
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34. 3.. cor.„itue r^ri,, d, coup, principals 16. 

...pp.1 UU,.,e 36 ,,„, „„„^„^ 

1. ^ _^ ^^^^^^^ 

d appu. ■^..lau.. 37 co..l„. ^ 
y. =x.^ri.„e 23. 34. d= U p..«,. 32. p,„,. , ' 

croiu 3, co„,..e u„, .„..lo„ la .„,ac. ...„„i„. 

pr.„c,pau i„,i,i«„, 24 =. for.,, al„=. „„e fracio. If 

coupe principale interieiire 17. 

La surface partielle 25' d=- la surface de coupe 25 constit^-ee 
P- la pastille 32 porte un revS.e.^ent en n^ateriau diar^ante polvcris- 
tamn qui..:.tena J.s,u., l-ar.te la.e'v.Ie gauche .0 d= la figure ;;d-u.e 
part, et jusqu-a Tarete de coupe pri.cip.le exterieure 16 et Jusq-a la 

fracaon 17- de la .urfac. de coupe principale interieure 17, d'aut-o 

part. 

L.. pa=mie 32 presence sur a., nu.f.ce de cou::e 25'. .ort=rt 
- revotc^ent di.n..nte', - aaglo de coupo neg.tif ^^d'envi.on 0- 
-0 frac.on de la surface coupe 25 con.Htue'e par la plaque de base 31 
Prc^sente un angle de coupe neutre ^S' = 0'. Les fractions 23' et 2.' des 
faces de depouille principales exterieures ec interieures 23. 24 co.sti 
t-ees par la pastille 32. forzneat un angle de depouille positif c^- (et c^'^ 
non represents sur le dessin). 

^^"^"^ "° "-^^'"P^^ d« realisation different, la fraction c» la 
surface de coupe constitute par la pl.que de ba=e 31 peuc presenter .ga- 
lernent un angle de coupe positif. ce qui fait cue I'arete ce coupe i.te- 
rxeure 17 precede, cans le sens S de la coupe la surface de cou.e p-a- 
cee sous cette arete 17. 

Selon encore un autre exemple ce realisation, la plaoue de 
base 31 de la placuette coupe 13. lieu d'ltre .aintenue pa/u.e Vs 
peut etre fixee sur 1^ corps de base selon un, .^.e'thode ce brasage o. un ' 
dispositi: ce serrage approprie'. 
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- Fleuret rocatif corr.por tant au -cir.s caux ailes de coape equioe'es 
chacune d'ur.e plaq.eUe ce coupe portant chacur.e cne arete de cc-.pe interieure 
ct une .irSte de coupe exterieure, air.si o;.'ur.e pointe ce couoe conctituee par 
ces aretes, caracte'rise' en ce que chaccr.e de= plaquettes de coupe (!3) se co~- 
pose .d'une plaque ce base (31) en rr.etal dur, ainsi q.e d'une pastille en n-.etal 
dur (32), qui constitue I'arete de coupe principals exterieure (!6) et une partie 
de I'arete de couoe principale interieure (17). et qui. i la surface de coupe (25) 
constitue'e par les deux aretes de coupe princioales (16 et 17). porte une couche 
de materiau diamante (39). 

2 - Fleuret rotatif seion la revendic.tion 1. caracte'rise er. ce cue la 
somrr.e des longueurs partielles ces aretes de coupe principales (16. 17'). 
ccnotitueejpar la couche (39) en materiau diamame, se situe entre un quart 
et deux tiers de la longueur totale des aretes de coupe principales (16, 17). 

3 - Fleuret rotatif selon I'ane des rev;ndicatior.s 1 ou 2, caracterise' en 
C.3 que I'epaissour (b) de la pastille (32) s., situe entre un tiers et une moitie do 
I'e'paisseur (3) de ,1a plaque de base (31). 

4 - Fleuret routif selon I'une quslconque des revendications precedent.-.s, 

caracteri SG en cc- que : 

- I'arjgU^ de coupe de la pb.cue de ba^e (31) situs :^ntre 0 -r 15^ ; 

- I'ar.gle de coupe. (2;^) de la pasdlie (3Z) se situ- entre -5 ^t .25\ 
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" Drill bit with cutting inserts 



Inventor(s): Helmut Muller, Hartwig 
Pietsch. Norber Reiter and Julius Sp'ran 

^ Paten tee(s): 

' Agsnt(s): />u-mengaud Aine 



^ DriU bit with at least two cutting pads each 

with a cutting insert, each of which has an 

inner cutting edge and an outer cutting edge as 

well as a cutting tip made up of these ed'^es 

characterized in that each of the cutting padi fdrawin-l 

1 3 IS compnsed of a hard metal base 3 1 as well " 

as a hard metal tip 32 that constitutes the 
primary outer cutting edge 16 and a portion of 
the primar>- inner cutting edge 1 7 and that has 
a coating of diamond-impregnated material 39 
on the cutting surface 25 comprised of the two 
primary cutting edges 16 and 17. 
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The invention relates to a drill bit having at lease two cutting pads each provi-"^-: 
-ich a cutdng insert provided wi.. an inner cucting edge and an outer cutnng edge. :■, 
well as a cutting point composed of these edges. 

Aincrican pa:ent 2.740.6 1 1 describes a drill bit havir.g cutdng pads with hard 
metal cutting insert. In very hard, abrasive rock, it is nearly in-.possible to made deen 
holes vvith a single pass due to the rapid wear of this type of driil. Indeed, this drill bit 
must be replaced frequently for continued boring. 

Furthermore, the German magazine Erzir.etail 35 (1982) in its issue no. 1 1 
presents a drill bit frorr. page 575 on and in particular on page 579. of which the hard 
metal catting pads have a polyc.^-stalline dia.^^ond-impregnated coating about 0.5 nun 
thick over their entire cutting surface. Li spite of the relatively good perfonnarxe of these 
drill bits in certain types of rock, their cutting pads may become deformed due to high 
forces of rotation and pressure whe.a making deep holes in tight spots, thus causing 'ikt 
diamond-impregnated coating to break. 

This invention relates to the production of a driil bit of which the life expectancy 
corresponds to tliat of a drill bit having cutting pads coated with a diamond-impregnated 
material over the entL-e cutting surface but with lower risks of breal^age compa^ed°o the 
abovementioned drill bits. 

The problem thus set fo.th is solved by this invention, by the fact Lhat each of the 
cutting inserts is composed of a hard metal base plate, as well as a hard metal tip which 
constitutes the primary outer cutting edge and a portion or the prima^v inner cutting edge 
and which has a layer of diamond-impregnated material on the cutting surface composed 
of the two primary cutting edges.. A diamond-impregnated coating on the most used outer 
cutting edge extends the period during which the drill can be used, and thus the life of tiie 
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driil bit with rcspc0 other convcntionaj drill bits mzdc with ha Atal picc«. 

By limiting the diamond layer to only the outer cutting edge as well as a ponion o^- 
the inner cutting edge, manufacturing costs are noticeably reduced compared to drill bits 
of which the entirety of the cutting surface is coated with a dianiond layer. Since Lhe 
primao' outer cutting edge and the primary lower cutting edge form an obtuse an^Ie tha^ 
is greater than 90'. it is also possible to coat a large portion of the inner cutting ejge with 
a relatively narrow diamond-impregnated layer. 

By limiting the negative cutting angle on the relatively small diamond- 
impregnated surface, there is enough space to give the cutting pads the desired strength 
and thus reduce.the possibiUty of the cutting inserts breaking. By having the greater " 
portion of the cutting surface in the form of a neutral or positive cutting angle, the waste 
created by boring is thus easily channeled away thus improving drill capacity and power. 

Other features and advantages of this invention shall become evident from the 
following non-limiting description, given solely by way of example, with reference to the 
attached drawing. On these drawings: 



FIGURE I 
FIGURE 2 

nCURES 

FIGURE 4 

FIGURE 5 
FIGURE 6 



depicts a view from above of a drill bit with three cutting pads 
represents a cross section of the drill bit along axis U - H of FIGURE 
1. 

depicts a projection of the cutting insert with an enlarged view of the 
cutting surface. 

represents a side view of the cutting pad with a view in the direction 
of arrow IV of HGURE 3. The diamond-impregnated tip is indicated 
by a dotted line. 

depicts a cross section along axis V-V of the cutting insert of 
HGURE 3, and 

represents a view from above of the cutting insert with a view on the 
primary rake surfaces. ' 
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The drHl bit is composed of a base I and three cutting pads 2. The base I 
a cyhndrical shank 3 with two parallel tightening plates 4 and a recess 6 tapped into 
Rock cuttings and fluid are discharged via channels 7 fitted into base 1 and which connect 
recess 6 to the coraparTments. each limited by t%vo cutting pads 2. 

The cutting pads 2 have shoulders of which the support surfaces 1 1 change in the 
direction of the hole being bored "V". as well as radial support surfaces.placed " 
transversally to the support surfaces II. i.e., in the direction of cutting "S". The shoulder 
formed by support surfaces II and 12 houses tips 13 that =ire fastened to cutting pads 2 by 
means of screws 14. 

The cutting insert 13 has a primary outer cutting edge 16 and a primary inner 
cutting edge. Cutting tip 19 is located where primary out.r CLtting edge 1 6 and primary 
inner cutting edge 1 7 meet. Cutting insert 13 also has a primary rear support surface 2 1 
and a lower support surface 22, that rest against support surfaces 11 and 12 of the cutting 
pads 2. The sections of the surfaces located between the primary cutting edges 16 and 17 
and the rear primary support surface 21 constitute the primary outer and inner rake 
surfaces 23 and 24. The surface between the primary cutting edges 16 and 17 and the 
lower support surface 22 maJce up cutting surface 25. Cutdng insert 13 is made up for the 
most part of a matrix base or plate 3 1 having thickness "E" and a tip 32 having thickness 
"b". 

Near primary cutting edge 16. base plate 3 1 has a recess 33 with a side support 
surface 34 and a lower support surface 35. 

The tip 32 is in the shape of a square-based prism with a lower support surface 
and side suppon surface 36 and 37. This tip 32 rests via its support surfaces 36 and 37 
against support surfaces 34 and 35 of the recess 33 and is soldered 
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to base plate 31 in an appropriate fashion. The long edge of tip 32 no: touching suppon 
surfaces 36 and 37 constitutes the primary cutting edge 16. 

The sunace 25' of U? 32. offset with respect to the side support surface 36 over 
distance "b". constitutes a portion of the total cutting surface 25. Surface 23' opposite 
lower support surface 37 constitutes a poruon of the primiiry outer rake surface 23. The 
far side 24 ' of tip 32. located on the right of FIGURE 3. constitutes a portion of the 
primary inner rake surface and thus forms a portion 17' of the primary inner cutting edee 



17. 



The partial sunace 25' of the cutting surface 25 comprised of tip 32 has a 
polyctystalline diamond-impregnated coating that is applied to the left side edge 40 of 
FIGURE 3. on one hand, and to the primary outer cutting edge 16 and to portion 17' of 
the primary lower cutting surface 17, on the other. 

Tip 32 has a negative cutting angle t of about 1 0^ on its cutting surface 25'. 
bearing a diamond-impregnated coating. The portion of the cutting surface 25 made up of 
base plate 31 has a neutral cutting angle gamma = 0'. Poruons 23' and 24' of the primary- 
outer and inner rake surfaces 23 and 24 made up of the tip 32 form a positive rake angle 
alpha' (and alpha" not represented on the drawing). 

According to a different embodiment, the portion of the cutting surface made up 
of base plate 3 1 can also have a positive cutting angle, which results in the inner cutting 
edge 17 preceding the cutting surface placed under this edge 17 in the direction of cuttin- 



S. 



According to still another embodiment, the base plate 3 1 of the cutting insert 13. 
instead of being held in place by a screw, can be soldered to the base or attached by 
means of a suitable fastem'ng device. 



5 

CLAIMS 
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1. Drill fait with at least two cutting pads each having a cutting insert, each of 
which has an inner cutdng edge and an outer cutting edge, as well as a cutting point madj 
up of these edges, characterized in that each of the cutting inserts (13) is made up of a 
base plate (31) in hard metal, as well as a tip in hard metal (32).. which constitutes the 
primary outer cutting edge (16) and a portion of the primary inner cutting edge (17) and 
which has a diamond-impregnated coating (39) on the cutting surface (25) constituted by 
the two primary cutting edges (16 and 17). 

2. Drill bit according to claim I, characterized in that the total of the partial 
lengths of the primary cutting edges (16. 17') made up of the diamond-impregnated layer 
(39) is located between a quarter and two thirds of the tot:d length of the primary cutting 
edges (16 and 17). 

3. Drill bit according to cither claim I or 2. characterized in that the thickness fo) 
of the tip (32) is somewhere between a third and a half of the thickness (B) of the base 
plate (31). 

4. Drill bit according to any of the preceding claims, characterized in that: 

- the cutting angle of the base plate (3 1) is located between 0 and +15'; 

- the cutting angle (gamma) of the tip (32) is somewhere between -5 and -25=. 



